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EFFECTS OF INTRAVENOUS ADMINISTRATION OF FAT
EMULSIONS AND THEIR EMULSIFYING AGENTS
I. EFFECTS ON CLEARING FACTOR ACTIVITY, ELECTROPHORETIC PATTERN
AND CLOTTING TIME OF BLOOD OF DOGS*
PRELIMINARY REPORT
WALTER F. LEVER, M.D. AND BRONIUS BASKYS, M.A.
It was observed in this laboratory that intravenous infusions of a cottonseed
oil emulsion containing soybean phosphatides and Pluronie1 as emulsifying agents
lowered the abnormally high serum lipid levels of patients with idiopathic hyper-
lipemia and primary hypercholesteremic xanthomatosis (1). It was then found
that a single infusion of this emulsion given to fasting human subjects or dogs
caused an increase in the speed of electrophoretic migration of both the alpha
and beta lipoproteins of the serum (2). Further studies of the effects of intra-
venous administrations of cottonseed oil emulsion and its emulsifying agents on
the serum of dogs are presented in this preliminary report.
MATERIALS AND METHODS
Materials. The following materials2 were administered intravenously to fasting dogs
weighing between 15 and 20 kg: first, 5% Pluronic made isotonic with 4.2% dextrose ("Plu-
ronic"); second, 1.2% of a soybean phosphatide preparation with 0.3% Pluronic and 4.2%
dextrose ("Phosphatide-Pluronic"); and third, 15% cottonseed oil with 1.2% soybean
phosphatide, 0.3% Pluronie and 4.2% dextrose ("Cottonseed oil emulsion"). Amounts up
to 100 ml. were injected, while larger amounts were infused intravenously.
Methods. Paper electrophoresis of the serum was carried out as previously described (3).
Clearing factor activity in the serum was measured according to the method of Grossman (4)
and expressed in units according to the calculation suggested by Grossman: 1000/time in
seconds required for a decrease of 0.15 in optical density. The time was obtained by extrapo-
lation.
RESULTS
1. Effects of "Pluronic". Intravenous injection of 60 ml. of 5% "Pluronic" or
infusion of 500 ml. of 0.3% "Pluronic" produced no clearing factor activity, no
electrophoretic changes and no changes in clotting time in 6 experiments.
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Pluronic is a nonionic surface-active agent prepared by condensing ethylene oxide
with hydrophilic base formed by the condensation of propylene oxide with propylene glycol.
(Manufacturer: Wyandotte Chemical Corporation, Wyandotte, Michigan.)
2 The fat emulsion and emulsifying agents were supplied by the Upjohn Company,
Kalamazoo, Michigan.
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TABLE 1
Representative examples of the effects of "Pluronic", "phosphatide-Pluronic" and "cottonseed
oil emulsion" on clearing factor activity, electrophoretic migration of serum lipo proteins
and clotting time of blood. Effects of protamine on these changes.
Pluronie 5%
Phosphatide 1.2%
Phosphatide 1.2%
30
2. Effects of "Phosphatide-Pluronic". Injection of 100 ml. of "Phosphatide-
Piuronic" caused in 11 of 12 experiments significant clearing factor activity
(Table 1). The Grossman factor in the 11 positive experiments varied between
1.6 and 16.7 and averaged 6.0 units. No electrophoretic changes were observed
in the serum. When, however, a standard fat emulsion3 was added in vitro to
the serum a considerable increase in the speed of migration of the lipoproteins4
was noted in each instaiice, even in the one experiment in which no clearing factor
activity had been noted. Infusion of 500 ml. of "Phosphatide-Pluronic" caused in
4 of 5 experiments significant clearing factor activity (Grossman factor between
1.0 and 3.2, average 2.1 units) and in all 5 experiments an increase in the speed
of migration of the lipoproteins even without in vitro addition of standard fat
emulsion (Figure 1). The in vitro addition of standard fat emulsion increased
the speed of migration still further. A considerable prolongation of the clotting
time of the blood, in excess of 200 %, was noted in each of 7 experiments of
"Phosphatide-Pluronic" administration.
3. Effects of "Cottonseed Oil Emulsion". Injection of 30 to 50 ml. of "cottonseed
oil emulsion" caused in 5 of 6 experiments significant clearing factor activity
(Grossman factor between 1.0 and 6.9, average 2.8 units) and in all 6 experiments
an increase in the speed of migration of the lipoproteins without the in vitro
addition of standard fat emulsion. A considerable prolongation of the clotting
time was noted in all 3 instances in which it was tested.
4. Effects of Protamine on the Changes Produced by "Phosphatide-Pluronic"
The standard fat emulsion contained 15% coconut oil, 0.5% Pluronic and 1% poly-
glycerol oleate. It was supplied by the Upjohn Company, Kalamazoo, Michigan.
The electrophoretic pattern of the dogs showed in the fasting state an intensely stained
band of alpha lipoproteins but little or no beta lipoproteins. In those dogs who showed no
visible amounts of beta lipoproteins the increase in the speed of migration was limited to
the alpha lipoproteins.
Material
ml.
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100
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Cottonseed oil 15%
15
40
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Fsu. 1. Electrophoretic pattern of dog serum before aud after an intravenous infusion
of 500 ml. of a suspension containing the two emulsifying agents, phosphatide and Pluronie.
After the infusion the alpha lipoproteins move faster than albumin.
and "Cottonseed Oil Emulsion". Two dogs, following the administration of 600 ml.
of "Phosphatide-Pluronic" and 2 dogs following the administration of 30 ml.
of "cottonseed oil emulsion", were given from 15 to 30 mg. of protamine intra-
venously. In all 4 instances there was complete or nearly complete suppression
of clearing factor activity by the protamine (Table 1). The increase in the speed
of migration of the lipoproteins, on the other hand, was abolished only in the
2 dogs which had received the largest amount of protamine, i.e., 30 mg. The pro-
longation of the clotting time was reversed to normal or nearly normal in all 4
experiments.
DI5U55ION
Clearing factor activity, increase in the electrophoretic mobility of the lipo-
proteins and prolongation of the clotting time were produced in fasting dogs not
only by the intravenous administration of "cottonseed oil emulsion" but also
by the intravenous administration of a suspension containing the two emulsifying
agents, phosphatide and Pluronic. Since Pluroaic alone caused no changes it may
be concluded that the phosphatide is the active substance producing the observed
Fasting After Phosphotides I.V.
320 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
changes and that the presence of neutral fat, such as cottonseed oil, is not essen-
tial. Investigations as to whether neutral fat emulsions not containing phospha-
tides can produce these changes are now in progress and it appears that such
changes do occur.
The changes produced by "Phosphatide-Pluronic" resemble those produced
by the intravenous administration of heparin. Since protamine reverses the effects
of heparin it was of interest to determine whether protamine would abolish the
effects produced by the "Phosphatide-Pluronic". The fact that it did suggests
that, following the intravenous administration of the phosphatide, heparin or a
heparin-like substance is liberated. Since parenteral administratioa of heparin
lowers the elevated serum lipids in patients with idiopathic hyperlipemia and
primary hypercholesteremic xanthomatosis (5) it seems likely that the libera-
tion of heparin or a heparin-like substance accounts for the lowering of the serum
ipids which we had observed in these patients following the intravenous admin-
stration of fat emulsion (1).
SUMMARY
Intravenous administration not only of a cottonseed oil emulsion but also of
a suspension containing the two emulsifying agents, soybean phosphatide and
Pluronic, produced in fasting dogs clearing factor activity in the serum, accelera-
tion in the speed of migration of the serum lipoproteins and a prolongation of
the clotting time of the blood. All three changes were reversed by the subsequent
intravenous administration of protamine.
Since intravenous administration of Pluronic alone caused none of these
changes it is concluded that the soybean phosphatide was responsible for the
observed changes.
The effects produced by the soybean phosphatide preparation resemble those
produced by heparin so that it appears likely that the phosphatide preparation
exerts its effects by stimulating the liberation of heparin or a heparin-like sub-
stance.
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